Assuming the Riemann hypothesis for Riemann zeta-function ζ(s), let R(u) and S(t) denote the remainder terms for the prime number theorem (suitably normalized) and the zero counting formula for ζ(s) respectively. We analyze the relation between R(u) and S{t), which generalizes A. Guinand's work. 0. Introduction. In this paper, the general form of transform T on L 2 (0, oo) defined by a kernel φ is given by
{ f(x)
(α = 0)
and we have for α > 0, β > 0. For α an integer ^(JC) turns out to be an iterated integral. As a generalization of Guinand's work, we consider the Riemann-Liouville fractional integral on R(u) and S(t), and construct the kernel /f(^)™
+1^ (β >o,
where m is an integer and a is real, and the equation similar to (0.1)
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Note that S\(t) = 0(logί/(log log t) 1 ) due to Littlewood [6] , and hence 
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On integrating by parts, the integrated terms drop out, leaving
which is the right side.
Now for each real a > 1/2, we have by (1.1)
which proves Lemma 1.3.
Let h be a bounded measurable function on (0, oc). For each function / e L ι (0, oo), we define
we may extend the operator i/ by continuity to a bounded operator on all of L 2 (0, oc). In particular, in this case 
with an implicit constant depending onα. [1] . Define
We have that R(u) = O(u 2 ) which implies the prime number theorem with remainder term, and for a > 0 The argument is defined by continuous horizontal movement from oo + iT to j + iT starting with the value zero. Meanwhile, comparing (2.3) with the zero counting formula shown in Davenport [1] , we see that (3.2) κ ia ,m,9)
Since for a > 0, by considering the Taylor series expansion of sin θ, and the series on the right-hand side is defined for any real a e R, we define (3.2) for any real a e R. In this section, we give suitable conditions on real a and integer m for which A^α ,m,θ) defines a bounded and invertible transform on L 2 (0, oo). In view of S{t) = 0(logί/loglogO, (0.5), and (0.6); we see that (3.4) ^ί) eL 2 (0>oo) for \<a-m+\ <\, m>0, α>0.
We show first Finally, we prove the following THEOREM 3. Equation (0.7) holds for a > m -I, α>0, ra = 0,1,2,....
